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(57) Abstract: 

PURPOSE: To provide a semiconductor device having 
local wirings highly reliable and easy to form. 

CONSTITUTION: Over the main surface of a p type 
silicon substrate 1 formed are n type impurity regions 
5b and 5c with a space in between. Over a region 
between the n type impurity regions 5c and 5b formed is 
a gate electrode 4b via a gate insulating film 3b. A 
titanium silicide layer 7 is formed extending from a 
surface layer of the gate electrode 4 to a surface layer 
part of the n type impurity region 5c. This titanium 
silicide layer 7 sewes as a local wiring. On the side 
wall of the gate electrode 4b where this titanium 
silicide layer 7 is not formed, a sidewall insulating 
film 6 remains. 
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iM&m i ] 1 mmmois g ^ >g 

« t, 

mrlBv'U 3 >*«<0£*E£i3tt*SS 1 O $1 ± tc *g H: 
*i t, 

s9E-> u =: >*«©±^ffifc*3^T«riB» i t» 
t , 

»ViTMIEiEies<offla±(c^j5fi$tifci^>f H^*-;u 
3&£tMt, 

tifc^u-9--r Hit, 

[is*^ 2 ] fjiafg i ©«s«#Tfc*3tts«r3B*fi» 

i fcis«©^»frsa. 

3 3 i£Wtm*iiTz>m i i»«iio^u n >m 

«t , 

ttris s> g n 43 tt*^ i o^^±tc^^ 

&t&s§ 2 (Dmmz^^nt^w, 2 ^m^o^^^m^ 
t , 

BftiB^jW*fi^<zmiffi#fc*T3E£-r<& J: 3 

nrzi/w-i Hit, 

&«*fc¥»#Sa. 

Hfriam 1 ©fstttiBft-rsmiBS'U 3 >^^c^^^®tc 
^t-t^rn 2 g>«#ks! 2 mnm<D^&Msmi&&Mi£'rz> 

«rsBffi*ii©ffi«g£ffi5<fc5ic-s--f h^#— ;nfi»K 

itr H^*-;u»*fltfc*3^TBaiB^*e*««tcs 

HtriBiBi&i:fc.fctf af^**fl«ffi«£«-5 <t 5 iz&m&<& 



2 ) «flHi¥ 7 - 1 0 6 5 7 0 
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-rsv-g-tt-r Hi^^^t^iit, 

ffifBi*l»j&&JRifc*H>T>' g -fr-f Hfc3ftfcj&^ fc« 

5 ] ^^^(0 v g n >S«^±^M(c^5 

10 iit, 

mmmmm&&zfim^^Mwmm$:m.o<kv\zm 1 

il^Mt^IIt, 

Mia«»i±^*5^x«rSB^»B*««jc:®-r*iirBaiBJR 
wsiit, 

s(rffiiBiRi<o«s±*c-tj--r H^*-;ne»iRs^jBK-r« 
iit, 

20 ^lase^i, mnzmmm&£zfmnZTMyom%<,$:m.o & 
o Kii«ia^^j»i sj^^-rsiat, 
ifr ta ifis ia & jh i tc j& 5a 3i £ jfi -r c t \z j: o t itr 1 a is & 
i^i«2>*> zm&^m®mm&m&ft\z£-x?m:&? % 
->g^-r Fis^tsiit, 
ajaEKi»^^si(c*3triT>' uit>r H^b^n^^ofc* 

6 ] » 1 ^msicoi/ g n >&%L<D3imm\z& 
30 a^6 3^*iSitfci£jg^-rsiit , 

MIBv-g 3 >»«©£^ffiK*5^THCrBB& 1 tn 

mrzm 2 confess 2 ^m^o^^^^r^ 
iit, 

wsaE*i(DiB5ffl!ia£«-5 cts H£*-;nfi»iK 
^i^t^iit, 

Ifeil?:!^ £5 K i£J#*RT3 lit, 

ittiBKa^c^Mic^itcT 1 Ni&jg/fc-r *ii t, 

MfBT i Nitc*5^TWE^M*««(cffi-r*«»*l» 
40 StSlit, 

MKS»jft&«ifc»fliS£J6"f £ t tc<fcoT«rffiBS« 
i©*i«^d^lfBB^te*««©Si«^fcST3g«E 

tsiit, 

[ 0 0 0 1 ] 

50 [^m±Of'Jffi^^3 c^ssum, mmmt^rtwziS:^ 
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[ 0 0 0 2 ] 

»»»enTvi5. £<bswe««, nnttjKjisi^j:r; 

5fc^EfrE»£*t-£#»#Sfi<B-#Jj&*, "IEEE TRA 
NSACTIONS ON ELECTRON DEVICES, VOL. ED-34, NO. 3, 10 
MARCH 1 98 7, PP. 682 — PP. 688" (Xltt<D) , "IEEE, Ju 
ne 11-12, 1991 VMIC CONFERENCE, PP. 3 3 2 ~ P P . 334" 
(:£«©) )5:2CliS$ntV^. 

[0003] ±Eoxitt(X)^tt, ^F^^^^^y- hi 
±fB©xtt©^tt, y- hm@£r?£j& Lfc&fC, 

20 

[ 0 0 0 4] ±|B© 2 ^£>;£gKa), ©CD3^, 
[0005] 045 ti, ±|EcO^:M(DfClB^$nfc^^ 

ifi m m £ n & ^ x cd - m <t l t m vf # je m £ ^ 

0 0 CM^tS^^^lrliT^^, 30 

[0006] jfi4 5$ffl^t, g-j£\E\mizm~?z>m l 

IH^frfc:?. 045^#IIT, iltEVc c^^tt 
SfMWitH^^ 12 1tO|gicH, MOSh7> 
yX^108aiMOS^ — F 1 0 8 b <h^it^Jt3 
ftlS^nT^S. MOSh7>yX^108a©y-h 
««K:tt*!l»U§^*i !&«4A&n5. MOSh7>y7 
^108aiMOS ;t- Kl0 8btOHC[>;-H 
NiCfct, $S 1 2 0 £^LT0j^fI^(f> 5 3&*^*.Sft 

[ 0 0 0 7 ] CCOJ: r> fc«j£(B#JElHl&<Z>ftfeK: 40 

^^TRUtS. SI", ftJ^fi^<*>, ^0V^e>Vcc 
+ a (cfir±A** i:, MOS h7>y^^ 1 0 8 a 
"T*>. ^uTafiMOS h7>y^^ 1 0 8 aObt^ 
MmJEV t hJ^±comJET^^ 0 ^-ntCcfcD, y - FN 

0 V £ 9 , MOSh7>yX^108a tS>^ 7 T 

[ 0 0 0 8 ] #rfC, ftj^ft^t 4> s ^ 0 e»Hffl«£EV 

V c c K#flE£ftS. ^(Dfz®, ttiTj^ 1 2 1 CDtliE 50 
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tt2vcc-vtht»2». mmm^bi ^o 

HN©lf4Sil:M{ii& < mmm.f£V c c 2 v 

c c -V t h<Dmi£lz£X%-J£XZ Z>„ 
[ 0 0 0 9 ] ±iB©^ffi®S&K43^T, <2f<0«#fc:J^BT 

[0010] H4 6£#1LT, piy'j3>SSl0 
lO^Sffifctt, MOSh7>yX^108at, MO 
S ^-f — H 1 0 8 b i^J^^^ tlT^S. MOSh7 
>y7^10 8aH nMMl0 5a, 105 
bt, y-hiill 0 3at, y-hiil04a 

K^*-;n&*jst 1 o 6 t&mvx\,*z>. y- 

htll04awllt, ni^M^I^l 0 5 a, 1 
0 5b ©^ffitcli, f^>y'Jf-f Hi (TiSi: ) 
10 7a, 107 b«^ntt^ ( 
[00 11] MOS^^ft-Kl 08b«, n^Ti^^l 
105b, 105ct, y- h&*i££l 03bi, 

y- hii io4bt, -tf-r ;nft*jBt i o 6 

J^BrE»<h&ST i N JB 1 1 OtStLT^S. y 
"Mll04b ±.m&<kT$nm^l(&y)mi& 105c« 
^Mte, ^ U Fil07a, 107b tfl<£ti 

[0012] TiNiiioit y- bmm 1 o 4 b ± 

m^mmmm 1 0 5 bmw±\z^xm&'tz> \zm& 
-entcj:o, y— mi 1 0 4 b tn^^i 
1 0 5 b ta*«»;wfcssffi£*i* ^ tt'fct^o psi 

yX^10 8 a^ctt^MO S ^< :t — Hi 08b*j*tr 
J;5K*^#fll*fi&BI 1 0 2 a*JBj£$*lT^5. 
[0013] ±fE(OT i NJi 1 1 0 *i, y- MI 1 0 
4btnl!»itl05bi:$, a > ^ S * 

[00 14] #tC, 04 7-05 Ul^t t ±IE(£>*g 
4 7-85 114, ±fE©¥«#^CD§£i£X*ICDSg 1 X 

[0015] *fH4 7S#ILT, Piy'j3>M 
10 1 O^^MJif'^^^H^^M 1 0 2 

^.\z, &Mitmtz£*m^xi&BLm*]&!&v. z.comm 

I±l:CVDii (Chemical Vapor Depos i t i on) & £ &m 

^TMiy'j3>i^Mt5, zommmis &zs& 

tta^U n>IS&A^ — ->^T5C<h(CJ:oT, y- 
FM 10 3a, 103 b 43 <fctf y- Fil 1 0 4 
a, 104b§^nfnMT5. 
[0 0 16] Ffl 104a, 1 04b^3j; 

TOf ^y "J □ >IS 1 Oi^ItaAt^, -tnfc<fc 
0, ni^Ufi^lI^10 5a, 105b, 105c^ 
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C VDIkfcg&m^Ty- hti 10 4a, 104b$ 

M^^^-TCiifCct^T, y-Mil 04a, 104 
b©«S(c-^< F^*-;Hft»« 1 0 6 
[00 17] K , 0484#ilT, 

tkts.E*m^T. ^'Jnvjsioioisiiijsif: 

T i if 1 0 9 ^it^-T^o |49^#IIT, Z 

0TillO9CRTA (Rapid Thermal Annealing)^ 
SfclST. ftftte, 6 0 0 t;- 7 0 0 t, 3 0#T'fe 10 
-^ntCjzD, Tifil 09O'>3ft<tfe^J|«»d« 

g<t;£n* ^co^ntcT iNii 10 rfM&zttz. 

[0018] — T i 1 1 0 9 ty- MS 104 

a, 104b^J;i;niWM^105a 1 105 

b, 10 5c <fc©j?.®fc:;&V>Ttt, ^ >^'Jl*--f Fl 
10 7a, 107 bJ&*^j&3*l£. £GQ£^te, i§«1*- 
U-fr-Y H (SALICIDE : Self Aligned Silicide) <fcP¥W! 

6tt, it U •fr'f H^DtXfcfi^T, y-hiil 04 

a, 104bi, nm^Wm^m 1 0 5 a , 105b, 20 

i o 5 c £3&«->h - h Lfc^ct 5 Jcij-mfssa 

-To 

[0019] 050 UV^77^ 

^ — > 1 1 1 ^J^^-r^o fit, 0 5 1 $#il/T, 
1 UTX^t iTffl^TT i NJ1 

not: k 7<x v^y^f^w^m^r. ^n\z& y> , t 
inii 10 ^/^^-->^-r^» 0 us/x h/s 

1 1 1 ^en^ct 0 , mi 1 0 

4 b t nm^m^mm 1 0 5 b t ^mm.mzmm-r^T 30 

[ 0 0 2 0 ] & 43, imf?r§2ig|<h73:£ T i Nl 110 CDfft 

1N1110 B.&fc£b, Tsrty* U fcffi 
^TI?tfJ^Eii£&ST i NlS^iSt"*. -h8B©* 

b, J^WE*OTifi<i:©?g*tt**atbfc»^K:tt, ± 

T i NJit^^Vi/Ui^-f HStA«Sij4r©SfcJ:?)JBIfi£ 40 
[ 0 0 2 1 ] 

[5fii*«#*l/«fc54:t5iB] b?^b&7^£, ±BB<0 
Tf^BJf^o JUii)fi3*S<!:fc*±82©T i NgU, h 

mil i o 4 b±^£th-r K^*-;nfij*Bt i o 6 ±.*m 
o r^frGWiH* i o 5 c±tcM : fiE-r£<fc5 tc^^^n 

[0022] f^>y'Jt^H|107a, 50 
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1 0 7 b TiNlllOtll ^-WTiH09 
b^b, K^*-;Hfi»« 1 0 6 

^TiNii io t<omm&az\*. ^niztt^z t^z 

t*. W*-)Vmmm 106tTiNI110<!:(0 

T i Nl 1 1 0 iTii: 

TiNlllO liM^/^->Tfe^§, &±<D 
ct^D, TiNlllO *«id^n* Pjffitt ttJt«WS5 

[ 0 0 2 3 ] fit, M*a^**3tSbfc»^fctt, 

0 , ^ > v 'J U->f Fil07a, 107bt, TiN 
ino «ho*ffi<D®Wbi|S/h-rs. T i N 

l<fcT*fi<h©«#ft*j&*;^fc<6TL* ^WEi»<!:fcs 

t i Nil i otf-mm&n^'? <&z> t^-otzfflm& 
[0024] #ck, ai 2 ©flagj&K^^TiftgiT*. ± 

j£b7c£5fc, TiNll 1 0te, F7-fi^>^ 
TiNll 1 0)&*fcfflfc/^ y h 

i^>^^ffli^;i^(:iiT i Nil l 0 ^fj^ns 
[ 0 0 2 5 ] £>*_T H7.^i7f>^^ 

f^>y'Jlf^h , I10 7a 1 10 7bt, 1f<H 
^t-J^il 1 0 6 tV^fclKfKDS&S 

[ 0 0 2 6 ] Z<D5£W\$, ±i3©«k'5fcra]Sj&£#«feT 

mmm4t\zmi,x^mffiMm<Dm&niz&%mm& 

[ 0 0 2 7 ] :©5SWolioi«tt, J* WE IS 
[ 0 0 2 8 ] 

seta. iai*t tsi i j >sst, 

U zj >mfiL<D±&W£:&VfZ>n 1 co^^±tc$6i^M^ 

y>ftbT^j&£*i~>u 3 >£^tr#Ka>e&sffi*ii 
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[0 0 2 9] B#a2£E*©*»#8grtt, *io 
[ 0 0 3 0 ] W*3S3 K:fB*©^»#ftfitt, 

^ilBB^CStfMfiE-rs fife <* n U -f HI 

[ 0 0 3 1 ] li^^4 tC|E^(D^^#:^M^^^^&f3 
Z>m 1 ©®«±K*fiiftj8l£:fr ABUTS' D 3>^^$fl 

^ti i co^^ti^^-r^^ 2 <Dmm\zm2mmm<D^ 
*s .fctf^afiww^fcffis <fc -o \z&m&&mm&m&-r 

CO«i»ja^JRSlCijai$»Tu ^tC^oTiSH 
y'J^^fHi^Mt^o KRj&&JRJIl;:*3^T>''J1J- 

[ 0 0 3 2 ] |f^^5 (ClB^O^^#:^MO§a3i^^tC 
«kti«, S f * l U 3 >S«o«lf:*ft 

££S 1 <D«tt±K«*BI£^fiEl,T>' U a >£-&tr#H 

v>t* i oi^tiit^^ 2 co^^fc^ 2 rnrnrno^ 
mo &.^\zw, i commm$:j&f&~rz>* c<Dmi<Dmmm 

jb » c x * > ^ «i m * m -r £ <t tc <t o t se « @ ± ® *s <t 
e>5FM*««^js«^jc*TMft"r*^u-y--f fji £^ 

fiEt§, Kffl^&JRJiK:*3^T>'U1*-'f Ffb3ftfcrt>o 
[ 0 0 3 3 ] »3ft^ 6 fci2«©¥*fls»Beo«aii;£i5fcfc: 
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l ©««±t:ftM$*ftlt'> 'J 3 >*-&tr»R 

^ts i oiswtiRs-rsiB 2 2 mmm<D^ 

F£a--JU«*IK£j&fifc"r*. ^««««*5<fc 
»B6jS^«JBO*ffifcT i NBSr^fijc-TS. T i NIC 

s «w mm m & mt c 1 k £ o t m &m o w>ft a> s * 

[ 0 0 3 4 ] 

RiL&SS/'JlM HStt, ffi*B^®(0>''J-t*-'f F«# 

[0035] it*^2 ciE«©^»#saK:<fcn«, e 

© JE ^{b S T €T S o 
30 [ 0 0 3 6 ] m&m 3 (CE«©**#:SfifC«fctl«, ^ 

[0037] m#m4tz&n<D¥m»»mQ>&mj3mz 
40 in**, 3f«o?Fi««««tcffi"rsu--f f^7*-;u»» 

Uit-f F«»OiBJ»Jiffl©«|«<!:Ora©IEl<t*, H 
50 o^<Cc: i^pj^t^^o T^fe-fe, BB»JS^S©>"J 
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JHSt5ot^pK8t)5:5. ^ntc^O, 0r £ ffl CD /i 
^ntCcfcO, ^WEftJ^JsKfc ^ x y h x ^ 

m<Dm&&&&tfcz>. mm&mifi&^m&toiz 
[0038] m$tm s icfla«©*»#SB<o«ii^&fc 

ffcSft&j^ofclfffl'&^xy M7^>^l:ck-pTii 20 

[0039] b*$£ 6 iz&m<D*m<tmw<Dm:&jjm\z 

I^^tcfc 3 LT^S. T i Nltt, ^OTiOi/'J 
■y-*f F<0j5fiS*«I«rs««**-r* d «t3&«, June 9-1 
0, 1 992, VMIC Conference, PP. 267 — PP. 273f£f2«c£n 30 

coSB# C^iJ-^-f ±f:T i 

Nil^^^T^ £ £fC«£oT, -e<Z)T i N^TCO-> 'J -y- 

t i Ni*«f fijEsntv^^B^t^viT, mmmmm 
^t^> z(Dm-£i*>. t i nji tmm 

xy hXy^>yfc<fcoTl*^SC «fcj&*nJte£fc*. 40 
[ 0 0 4 0 ] 

[sufiw] ^t, z<D$£w\zm-j < nmwiz-D^T , m 

1-04 4 &m^TWtWT&o 

[0041] <fg i mmm) £*f* ai-si 1 
x. £<Df&*R\z&z5<mio>nmmvi^\,*Tfowrz. 
ant co^ajfc^^< m 1 ©sisis^it*5^s¥W# 
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[ 0 0 4 2 ] pgJv-'J n 1 

^®±tcti, MOS^t-H8bi:, MOSh7>y 

nfc«#K;fe^T^EffE»£fc5^ >> U 1M FB 7 
[0 0 4 3] t^b^, pi^Ua>»lf[i©i8®o 

0^^5^gi^^^2 fC^oTge^tlfc^^f^tCMO S F 
^>V7s^ 8 a^J;tfMO S y-f jfr — F 8 b 7^j&£n 
MOS h5>S*v^8 ate, nUTfitittfiift 5 a, 

5bt, y- hmmm s a ^i^>U3>^i^^ 

[0 0 4 4] MOS^t-H8btt, ni^FJJfitil^ 
5b, 5ct, y- h*fi*K"3 b i:, #*SH>''J:J>fc 

Btt 5a, 5 c ©SffiKte^* >2/ Ut<Hl7a 
d6SnTH5. y— M14 aO±®fcti^^>^Ult 

[ 0 0 4 5 ] f^>yUt^Kl7fi, y-hfl4b 
0«l«^6nl3F»fift««5 b<©:£B«#t;::bfco 

nH5F*E*B«5 \><D&m<Di'W'( FEMtttf-Dfotf 

[0046] ^(Dtztb. ftMMO&'DlZ* TiNii^ 
o^ci^^IC^oT, ^-hii4b<!:nMM 
$ 5 b ££«ft«fcJ*llft"r5&Kfct&< 33:4. ^ntc<k 

[ 0 0 4 7 ] l^2£m>T. ^ltc^^n^^^ 

#KB©¥ffi*3ifcoiiTlft^"r«». I2tt, (§11^^ 

- hl!4 b tnl^Fl^i^ 5 b <!: <DH fc^ST 

[0048] ^K\Z , 03~H7*ffl^T, 1 ^ $ tl 
*^i#8fi©iia^j£|:^^TSJl^t«». S 3 ~ I^J 7 
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[ 0 0 4 9 ] £-rB3£#J!BbT, fc^M t m « <D IS 

&mx, pi'>U3>SSioi«iii:, ^^ftilfc^ 

12, y-hl&iI3 a, 3b, y-h««4a. 4 
b, nSi^iWWfilW 5 a , 5b, 5c, -f F £ a- — ;U 

i ©issi^ii: h f it, uv 

[ 0 0 5 0 ] I5^#11T, pgh>U3>S4£ 

T il9^tit^, CICO^^-C, * 1 ©RTAfllJia* 
6 0 0 t- 7 0 0 T:C0Wl&-C 3 0^-1 ftmmcD&MW 

Mi^sb, 5 c co^M^^-n^n^ 1 ^ >v y'-fr-r 20 

HI 7 a , 7 baiJgfifcSn*. 

[ 0 0 5 1 ] T i Ji 9 (O&Wte&itZtl, T 

U -tf-f FJi 7 atf^>V'JU''f \*m 7 b £<Dfflmh 1 

^>->U1^ FJI 7 a t^-^Vv'Ui^-f F 7 bi©i 

[ 0 0 5 2 ] ^entcj: 0 , 1*>r H^t-WiI6» 
££nfc®J©^fc^FftgE$l£ L/TftHtSf^ >^> U-y- 30 

i!3 b©f ^l:J;oT«, XfEOR T A£L31co^T0 

i fc^snsj^BfEii&iifc*^ u -tt-r km 7 
<t tc ie s *r . 

[ 0 0 5 3 ] ^C, ^7 $#ILT, l20RTAjjai 

Mc^^^V^UIt'f FIB 7 aty- F^@4 bcD^Mco 40 
3=-^ U +>--r FS 7 b t-f F^^-WiI6 

v U it< FS 7 a*fl£jB&$ tl£> C t\Zt£%>. 

«Lg©&frfc*, ^i^n^-e7ooi:^±MiTi 

[ 0 0 5 4] &±.<D& o KbTf^>>/iJij-'rHl7]&S 

niio »s v^fi*sjs©T i m 9 ^i^^-r-So 
mom-si** %£5&M<D£. o \z. mmmmt it t i n<d 

affil^/^ — >§8"r<k -5 (ex y ^V^-fSi&K^fcV* 50 
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[0055] 08-01 1£/IH>T, ±fS(D^ 1 

m\Z&^X\$, MOS h7>y^^8 a^a^fiMOS 
y-f*-- F 8 b (D^mmm^, 5 a, 5b, 5c^, X« 

S!^«*fS«^L D D (Lightly Doped Drain) #£jii£:^r 

[ 0 0 5 6 ] H8lt ±IE©» 1 <D*JfiW 

£B?>#r®0-e&£o H8&#fiaiT, ±f2<^mico^M 
0Jfci3tt5¥* J *8ttic::feV>T, miz nMTFMmmm* 

[ 0 0 5 7 ] 0 8 S#IIT, piv'jn 1 <D± 

^MtCte, nlH&itg^i^SI^ 1 9 c , 19bt, n 

m^mm^m^smm2 ob, 20 ca^n^n^^n 

5. z.(Dt^, ^2 >->iJ U--f FJB 7 ti, ffift&^Fft&tt 
M*£ 2 0c *®±^6ffi«*5F3ffi*«« 19c ©&ffi± 

&^-?z>mm 5 0 ±tc^^ >s> u it-r fs 7 wm&zti 

ZL <h IZUZ* ^niz& 0 , £<D««5 0 (C;fc^T, U 

[ 0 0 5 8 ] E*T, 09—01 1 ^ffl^t: co^J^^J^ 
^^TK^tS^tttS. 09-01 Itt, 

(D&mmtzmmjimcDm 1 x^-^ 3 li^/Ttii^ 

[ 0 0 5 9 ] SfH9*#IbT, _tia<D^ 1 CD^Jg^J 

t§o M^MMl9a, 19b, 19c 

As, P^i!©^FJffi%&, 50KeV- 150Ke 

v, i o'^^taAt^ciiaoti^^ni), 

fbt, i^I^«3fi#lM2 0 a, 20b, 20ctt, 
y-hli4a, 4bt. -tJ-^f F^*—;U»»IK6 i: & 

tt, 40KeV, 10'Vcm 1 T^^o 
[0060] friz. 010 SWSLt, ±IB<D^ 1 <DM 

mmtmmiz, mmmm^m^T^^m^^z^n^D--c 

>21^:^^-r^ 0 :©l/5?Zh/^->2 1£7^^ 
tbTffl^T, 1t< F^*-;U*ftii!j« 6 ^jl^^fCf^^ 
•r^o -€-(0^, l/yXh/^->2U7X^LTl 
^r, A s $ pl>/ 'J □ >SS 1 ©iSIICilAt*. 
$kft\Z. 40KeV, lO'^lO'Vcm' T*$»^ B 

m&Jfi&tyffi^ i 9 c <Dmm&fe&z>o ^(om, v-jt. 
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hn*-> 2 1 Sr&ife-rs., 

[ 0 0 6 1 ] ^i;, ill ^MLT, ±feoof§ l <DM 

MMtmm&jinzM-c^? >*sw<i i . 7 a, 

7b^Mf§, *-nfc<k0, f ^>y'Jt< FI7T 

[ 0 0 6 2 ] (Jg 2 0 1 2 ~EI 1 8 £JB 

B12lt ±BB(D® 1 ©*lfi«t*5frj-5MO 
Sy^f H 8 b ^ffi^cl^lrliTfeSo EI 1 2 

3 b Kit 5 tC3 L :*>i' 'J ti-'f FJI 7£* 

[ 0 0 6 3 ] ^CO^tC, ^^>3/'Jit^f KI7 ty-h 

«3 b»if^>i/'J^-f H17*^**€:§ttS. 

fccfcO. htfiiftlB 3 b KS*J&*£i;, y-hffeJ^M 20 

3 b ©iifjE^^^Sits <h v^fcpgjg^jK^sn*. 

COi^m, hti 4 b £ p U =3 >^*£ 1 £ <Dffl\Z 

[ 0 0 6 4] B13tt, **Jfifi»JfC*5^S¥»#:Se* 
^TfcfMIMT&So 0 13^#,ibT, _blEcD3§ 1 CO^l 

13b £©WfcJP***«i; SftfcU-*f H^7*— ;Hfi»JK 
6 a*«a*bTV^;:tt?»5. -ttlfCfcO, ^>-> 
'Jit< FS7H, y-h^tI3b<hij^^Mt^C<!: 30 
te&<&£o tniz&?). 7-2 >z/W't HI 7 ^6co 
Xhl/X^, ±35©^ 1 ©*aS0t|<Z)S'&J: 0 t>«fii"rs 
Ci^nJfiliifc*. -ttifcJcD, h*Si&jK3 b©!t 

UlTfi, a l tizm l ©*ffifll<2:l^«Ti&So 

[0065] suit si i 3 iz^znz>*m&mm<D 

#9*1X^5. 40 
[0066] El 1 5 01 3C^W5MOS £W — 
H 8 b S4S*bfcWfffiEIT&5. Il5^ffl^t, MO 
S^t-H8 b(7>«jfttcO^TctO»b<lft^T*. 

it-f H^*-;H»J»JK6 a Ji, y-h$6^M3bcD^M 

©M/Pta 5 0 A- 2 0 0 A*I^-e&3. -tf-f f^*-;u 
16116 a0!5$HH, #£b<te, *S 3 0 0 A~^7 
OOAi^tfe^ 1*^ KO*-;Ufft*JBS6 a# 

^ 2 0 0 A-I5 7 0 0 Ammx&Z>* CI co £ ? fc-tf* 50 
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[0067] Bii6-0i8siiit. *nmm 

6-0 1 8lt **Jfi0!I^*3tj-*^W#:8a©a4jfiXS 
com Hi-^3 X5g^^-rffM^T^^o 
[ 0 0 6 8] 016€#IbT, ±fScDffll &0HM#J£ 

t5. 017S#iSl/T, ^^flB^^^fi£*r-c# 

£ o ^IT, CCOl/yXh/^->l 2^TX^ilT 

me \zmjj&^y3 L >tf® l w$:M'?<. ^ntcjco> m& 

F£*-;U*ft*Bl6 a©Sf£H«:, x y 

^v^wpRg^ifxy ^>y*fr*a«ifcsift'rs c t \z 

[ 0 0 6 9 ] 018 ^#1LT, *ny**)>>f 

TiJ19£^/&T3o ^GO^te, JifEGOjg 1 COHM^Ji: 
l^«©XH«:ST, K 1 3 fc^$*l*¥W#£@jO*JgJ& 

[ 0 0 7 0 ] (SB3|g£&0i|) *fc, 019-|29$ffl 
HT, C©»^tC*^<»3<O*«0!lfCt>UTSi^"r 

«. ®i9tt, c<D$£w\zm-3<m3 (omMMiz&tfz 

2 ©*jfi0j©«j#wr&*. ^weh**^ 
sn&^^K&tt^^-r F^*-;ne»u*a*, 1 co 
nt^2 £>&&ig 1 4 too 2 mmi&ttz^x^ 

3„ -tn^^©«ififcHbTttEI 1 3 lc^£n-5f§ 2 CO 

itjsw tz & vf %> ^mw^m t. mm x $> * . 

[0 0 7 1] ^td, ^20-^12 3$l^t, ±|BC0;£ 
mffimiz&tfZ^mfcmm&W^mjjmiz^^xi&W? 

[ 0 0 7 2 ] S-fi2 0^#IbT, ±1H(D^1C0^SS 
Mtra«OlS*«t, niffl^i^Sa, 5b, 5 

^ U ^ >mWL 1 0^*ffi±.^Mlc, 10 0 A- 3 0 0 A 
[ 0 0 7 3 ] fit, CVD^t^i^t, C0O>U 

n >i?<bM i 3 ±tc, iooo a- 1500 Ammom 
-r^>o fix, d£>->u n >^^m i 4 tc^tex^? 1 

>yM§$:l1"^il:i:oT l y — hii4 a , 4 b CO 

^ij^±fc'>u n >^{t$l i 4 sa^^ii-s. 
ilcolfeilT$»^yU3>^«l 3^, l»;f>y 
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mmm) 1 40x7^ >^(a^p^'>U3>itii 

[0074] 121 ^#ilt, mm&mM&m 
mz&w?z>m2 (Dmmm 1 4&<k&mi <ommm 1 3 

> 1 5 fit, :<oi/^h/^->i5 

^YX^tlTffl^T, H2 <7)»»JBt 1 4 SrSJRWfc» 
St5. f ©«, UyXh/^->l 5 ^^^-T^., & 
JC, 0 2 2 ^#ILT, ff§ 1 Df&illEK 1 3 KS#ttXy 10 

?->i?mw*M-r. ftuc^o, mmmmMf&mmiz, 

IlQ1j-< H^t-JH6IIl 3 a^?M$t§, C<Z) 
it, ^1 £>if&i^£l 1 3 OJP^te, 100A- 3 0 0 A 

/t , Hi cd%&k 1 3 n, tJ-r h^*-;^iitLT 
&mt.ztiz>fet.\*mL\zmm{frrz> z. t^wtet^: 

fntcJ;9, M« 4 b 0«g±»$Bait5 
[0075] 123 It, y & U >^ 20 

&&££fflv>T, pi'>'j3>S«io«i±iffii; 

[0076] #ctc, 0 2 4£>£tf02 5 &m^T, 

ajf^o 0 2 4 &£O:0 2 5 te, *SJ6Wfc:*3 tt5 
#=Sia©»5g^rfe<0*^M<C»m 2 Xgcfc <fctf|g 3 XH£ 

^-f #rM0-e&£ o 

[0077] sfi2 4^fiit, m2 i t^m<Dm 30 

i6 l/yXh/^->15^VX^ilti^ 

1 (ommm 1 3 ^s^ttx^^^^aaisifir. f 
n\z£ 0 , y- Mi 4 b ©fisiffiicm 1 (ommrn 1 3 a 

[0078] 125 S#IIT, fl£ 2 1 

4 S77^ibTl^Tl 1 13, 1 3 a(CS 

■5 \zmfr<DMV*>tiftf& 1 Oij&^M 1 3 h&WtitZti 40 

[0079] -€-oan±iB(o» i <Dnmmtmm<Dj:m 
*mx, m i 9 fc^sns^iftgi^Msns c t 

* 1 <Z>3&i^M 1 3 aj&f^J&y- MI4 b 

J: 0 t>y- htl 4 b ©«g±«£*ffl3l*S|&<Z>fftlW 

[0080] 02 6-H2 9Sffl^T, 

09{&O^^#Hc:D^TI&BjlT£o H2 6-0 2 8 14, * 50 
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&MM\Z&Vt2>m 1 Ii-^3Ii^^t|fI0tfe 

[0081] 2 6 ^fitt, ±^(Dmmm^m 
m^nm^mxm 2 2 tzmtztiz m 

2 7^#ilt, I2C0^II14^iIi^t^ fl f 
©^fr, ±ffi©» 1 ©*«W^I^«©X5gS:JfiT, 02 
8 tC^$n«<fc 3 (C, f^>y>J^<H17, 7a, 7 
b 

. [ 0 0 8 2 ] 12914, ^^Hc&t^T, 02 7 tz^ 
$ti5ttiopIy'Ja>iKi©±*I±4I»:, T 
i S 9 *^j«SnfctfeJB^^*riK®0Tf*S. 02 9JC 

ill 31T, Til9^1«ntH5<0^5. £ 
tlte, 02 7fC&^T, ^ 2 CQffe^M 1 4 £**.TRS 

[0083] -TUt>t>* 0 2 9 fC&V>Tte, Tii9© 

^fftTii9^Mltl^ ( £<2<hit, JU3riB«^ 
j&^fc&v^Tte, y-hf!4b(Z)T^£l^J;9l; 

^loiiii 3a«^tti/^ot, ftiE^oss 
# <t d *>&m\zmm£ Lxmmztix^z c £\zt£& 0 

[00 84] fit, Xrty?V>#mz&~>X* 
y^Al/-r^A<&V^ttTtT i Jg 9 ric S ft 
fntCjcD, 0 2 9 tC^£n£ j; 5 TiJf£rfg 

i ©ill i 3 i-es&gms-a:* c: <fcj&*pTte<t&s. c 
lommmi 3 ±xmmznz>££&±tz<D&^mM<k 

V %&Mftitzm±-r&ZL fCDj&jjl, zs 

[0085] (m4mmm) 03 0-03 6^^ 
03 on, c<DmBM\z^-3<m4 (omteMtz&w-z 

in 7«$nti^. fit, ^Bff@B^^^^^ 
8i-> | j3>n 8 wsns. 

[ 0 0 8 6 ] fit, y— M14 b^M©^U^< H 
nl!^3MW«g«5 c^®<Di/U^< H«»i^^)5i 
^t>, u^)y'Jf< HS 7 te, ±120^ 1 ^^SS^J^Ji 
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k vx-jimmm 1 7 ts^m^zy u:>ii s 
tsti&w, ±fz©sfi 2 £>&zfm 3 <DmMM& v t>y- 

bf£li£l3 b<DlfjE#fc£/h£<#lA3 d i^plfgi:^: 

[0087] H31~BI36£ffl^T, *MMM 

com 1 Ii-^6Ig^^tlrI0t^6 o 

[ 0 0 8 8 ] SfB3U#ILT, ±i2cDfg 1 
Mi:Hi©II^lT> nl!**fi«i«« 5 a. 5b, 5 
c £^/&-f£o CVD^)5:i^ffi^t, 10 

o o A5gft©ffi*js£*-r*s£ 1 oirnmm 1 7 ^*t^-r 

y;$"J>yafe&££Jfl^T, 1 0 0 0 A- 1 5 0 0 Ai 

UT, C y U 3 >§ 1 8 Cl^f X 7 ? > ^1 

m&M-?Z.£\z£r>T, 7 — Ml 4 a , 4b©lli 

[ 0 0 8 9 ] SJ3 2S#fiSbT, J53rlBI£U&j£tiI 

T, J^^IB«^JBKfiS«^^0#tta^U 3 >@ 1 8 
fc, i 1 1 7 Cl^ftl 7f >^l^It^ 

5a, 5b, 5 c CD^®£r^£ii£ it 3„ 
[0 0 9 0 ] H34^tIlT, p3h>l):n>S 

Ti^9^it^-r^>o fit, d©«a8"C, 8*«lJI#fl& 
£ <htC&3. ftfcflLS&fHi, 6 0 0 t-700 

•c, 3 owmmcD 1 iHi^^m^T+^T^^o ^ntCct 

0, la 3 5 tC^£*t£t*;^£illT^ 3 6 K^tl-S^ 

[ 0 0 9 1 ] **Jfi«BItC^^TH, *eS">U3>Jil 
8*. t< F^t-JUfetll 70^I±l;^^LT^ 

H^*-;Hft3&K 1 7 ±fc«&KJBfifc£nT^-5 

IS >^ ij iff HS 7 ) &J&0SulTZ£*i&»!f&tiU 

[ 0 0 9 2 ] fc*5, 133 StCTK^tl^Jc^tC, JUf?rffi» 
J^ri£«»tw*3^sy— hil4b©iI(0y'J1t'f F« 

# 7 b t^ttHS" U n >g 1 8 ^m<D > U 7 
ch<DmmL4£, ->'J1^< H«5> 7 c <t nSI^FJfi^i® 
«5c 0«®<OS>gU-< F«#7 a <h£>^$£L 3 <ttt, 

# 7 b <h 7 a t <Z) Pfl O E Bt L 5 9 /h £ ^ t> CO <b ft o 
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[ 0 0 9 3 ] *r<Dfz®. m R^flBH £ J&JSt" & ^ ^ SB^O 
U -fr-f 7 b, 7 a, 7 c^9^^t-M 

tl\i+ Mly'J^fl 8 it h y/t 

<t txf< F^*-;n»*« i 7 a*«fi6-rsfc«>, 
[0094] amsmmm) c©»9ifc:s^<» 

5 ©HlfiWfct?^T|g 3 7&ck#l^3 8 £JBtr>T!fciili*r 
10 3 0 @ 3 7 *3J;rXig 3 8 tt, CI <B$g§Jl fcXr* < m 5 CD|£ 

[ 0 0 9 5 ] Sf^3 7^#11T, ±IHc7)m4©^5S 

\Z. XKy ? U >£fj£ft££ffl^T, TiJ!9£3£*a-r 

T i Nl 1 O^rfl^JSJcT-So I0T iNfl Oti, Till 
20 9 £J£j£b&«X/V.y ^ U >^&&££;B^TE'JX*§T 
TiNilO £*«"r* 5 fo©-C&-3Tfc<fc^. 
[ 0 0 9 6 ] f L/T, T i Nil 1 0 — - >t/TZ> 

®l&«ia3^JB$ti* C <htc&£„ TiNilOit mf^ 

30 DIM HS£fflMW^#<^S^ii-«Ci:JCJ;oT, g| 
3 0 ti^> J: C <h^-5J^<h 

[ 0 0 9 7 ] ^©.fc^fCbTJ^^fiBill^^^SnfcSI 
te, hXyf>^S*ffl^T, TiNilO^J; 

[ 0 0 9 8 ] %i\Z, 03 8£#IIT, B37tii^T 
H^^fiE»^fi£««^^©T i J5 9 ©ilil^l^J: 
40 ^CT 1NI1 O^M^tiTVifcd^ ^^fSB^^J^^ 
bfc< ?&^fiB»±tC<Z)*T i NJf£^;££ti:£i; 5 tc b 
Tfecfc^o &*5, 0 3 7 ;fccktfB 3 8 fc*3ir>Tte, 
ly'Ja>H 8 ^jgfi!c$n/t»^fco^TK^ bfc 
d*, *n^^o»^fc»bTfe*IIJISCTfiiBffiPlffiT& 

[0099] amemmm) &\z, ^139-1^42^^ 
^t, z.<D5tw\zm-3< m 6 <Dmmm\z^^xmm-r 
z>* *ni&w\t* #f§HJi£ s r AMtciSffl isfrm&om 

50 ^^ffi[£lSS^-e^^>. 0 3 9 *#HL,T, lC?CD^^:'J-tr 
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JUftfCte, 6^fl)h7>y^^Ql, Q2, Q3, Q 
4. Q5, Q6^ttentt^. f UT, 1M©F7 
-f/U7>yX^Q2, Q4 (n|MOSh7>yX 
<fc, 1 *f©H^ h ^ >^X^Q 1 , Q3 (piMO 

[0100] l^(D|gh7>yX^Ql, 
/H7>yX^Q2, Q4©V-XMttGNDI:»« 
Q6 (niMOSh7>yX^) te, «-*fBtft/-FN 
Q5, Q 6 oy-x / K i/>f y hK 

BL**ft«SntU5. 7 h7>yX^Q 

[0 10 1] 04 0 ti, 13 9i:^$n^SRAM(0¥ 
ffiit^S, i40^fllt, Mh7>y7^Q3 
iH7>f^h7>^^Q4tlt ^lyU^V^i' 
a»6&£&ii<©y— MI 3 3 a bTV^. 
ftW h7>y7^Qli, F7^/H7>yX^Q2i 
tt, ^ftflv' U 3 5fcS#iIGiy- hfl 3 3 

bStLT^S. 7;7irX N^>> ? X^Q 5 , Q 

6 te^Hi' U 3 >fc£*> hli33 
c l/Tl^. 

[0 10 2] £«f F^>i*X^Q 3 p£f?F»&4&£& 
32a, 32b^tlT^30, 3>^n^30a^ 
UTiiVccfCM^nt^S. ft«fh5>S?X*Q 
Itt, pS*SBW««3 2 c , 32d^flT^0, =i 

>^hgB3 0b ^7>bx^inv c c KSttsnr^ 

3. F7^/H7>y^^Q4[t ni^MtiI^3 2 
e, 32 f ^tlt^D, n F»3 0 c fc^hbT 

l^32g, 32h^tlT^0, 3>^/7h^30d 
£7YLT&tfe£n& 0 7^tXh7>y7^Q5(i, n 
3 2 h. 32 i^WLTiJD, 3>*^ h 
SB3 0 eS^UTlf y hJHB LfC»JK$ns. T^irX 
h7>S?X*Q6tt, nSI^FM^M^32j f 32k£ 

[0103] ^±0^^^^r*T^ S R AMfc*3V>T, fiM 
« 3 1 a , 31b, 31c, 31d, 3 1 e *3 V> T , 
^^>'>Ul7--r HS^S^SJ^WEitS 3 4 a, 3 4 b, 
34c, 34d, 3 4 e 7^f&£*l3 d £\zfo%>. 

[0104] 041Sffl^T, #y- MI3 3 

a~ 3 3 c ftIIl:)gfi)c$nfcU--f F^t-^il3 7 
©JgftlcoutKKtS. 04 1te, y-hi!33a 
-33c MBKJ&fifcSnfc-fr-f H»>*-JU*ftjtifflt 37© 

[0 10 5] 04 1 ^#ilT, y- htI3 3 a, 3 
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3 b, 3 3 c ©ffi&fcfi, -fr-f F£*-;U*&flfciK 3 7 a* 
M^tltl^. COIM F^*-;H6»1K 3 7 tc&t^ 
T, ^H^IH^ 34a, 34b, 34c, 34d, 34e 

y- bmMtmm<D^M®mmt<Dm*mm<wizmifa-? 
^mmmm 3 4 a - 3 4 e ^«$n§ 

[0 106] H4 2Sffl^T, 04OK^c£tX£ 

S R AM<£^®#ti£lCOV>Ti&BJ-r&o 04 2&, 04 
10 0 fcistt* Y- YiC^oTlfdrl^^-rUT^^o 
H4 2*#IIT, pii/'J 3 >»fi 1 
PH**ttT^^»K3ffiift«2*«^^$nT^S. p£h> 

■j =3 >st i <D±&mtz&\,*T zcDm^ftmmmm 2 -e 
s^nfe^^ftte H7</U7>^^Q4 ^«$n 

[0 10 7] fbT, -^(Z)i^^liil2 (D±fC 
tt. if h7>yX^Ql(0y-Ml3 3b«ftL 
T^3o CCOM^-T^y- hil 3 3 b <h. H7^f/U 
7>^^Q4©-S©^F«M«3 2 f <hj&*J^WE» 

20 3 4c £ <t -s> t £ n 5 c co^^T^n 

fcf, y— ht!3 3 b(C*5V>T, ni^Wi^3 2f 
tCMT^g&^K&tt^-tf-'f F»**— ;Hfi»& 3 7 3&*R£ 

sn, iE-©«»cj§j3TiE«3 4 c *tjgjSE$nrvis. * 

tllz J; 0 , y- 3 3b tnMW 32 ft 

[0 10 8] pi'>ij3>Sfi(l©±3liil:fe^ 

r, y-bmms sbTiz&w?z>m^ftMmmm2$: 
nm^m^mms 2 f tcDp^ic&tfft^jcn^^^ 

«3 2 g^^StltV^. C£Dni^M^i^3 2 
30 g, 32 f, 3 2eiI^J;^y-htl3 3a, 33 
b^ffiJLfcte, ^^>->U1f-< FJB3 8 ^-en^tl^isK 

[0109] pS'>.u 3 >ss i oi^iiictt, mm 

iil3 5«$tltl^o £<Z)Sra#fi&JK3 5 fc43 

ni^MIM3 2e ( 3 2 giCfiiStSS^ 

fc, 3>^^ h^-Jl/3 9 a, 3 9b^M?nt^ 

Ccon h*-;U 3 9 a , 3 9 brt^ffifc 

mmmmm 3 5 ±\z\z* yjm—v&mi&ms 6&&& 

£*1TV><5. C<DT)\s$ - £ AgEglJi 3 6 £ nS^MW 
40 fi#3 2 g hffi#3 0 dT&tK XJUS — 

AgSi&JI 3 6 t nm^m^mm 32et(D^>^n 
3 0 c 

[0 110] K±o«fc9i: t H3flB«*ffi^TifigSrs 

y- N^^i:^Fif5fi#f^^i^^^-r^citCcfc^T, * 

50 [0111] (Sg 7 ^|J£#J) 04 3 43 <fctf 0 4 4 
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^ £ n z> * m # m m <d ^ m m & t & * 

[0 1 1 2] 0 4 3:fe£tf|g|4 4S#IIT, p ffl 'J 

^4 O^i^^tlTV^. CWMOS h7>yX^40 

nMW5a, 5bt, y-MgiI3i, 10 
^-hil4 t^ltl^. 

[0113] y- Mi4 cD^ij^tctt, k^*— ;u 
w-t *-)um&m i 7 <D^m±\z\t^^m->v a 

[0114] ±tz<Dm4<Dmifcffl£mm<DmmT^ y- 

Hffi40±Weni!T««M5 b43J;tfp^T£E 
4fefi«4 2 a^ffi±fCt)fcoT5 L ^>^Uit< KJI 7£* 

[0115]-*, pH**fi*««4 2 a iKDHfc*^ 

^*EttflS«4 2 b<Z>^ffifct>3 t *>5'UU--f KB 7 a # 
JgJBfcSnT^S. pli/'J 3 1 o^a®-tfcti^ 

ii4 1«$nt^5, C<Z>i&^§i4 1 tC&^T, 
p£!*f«tt®*U 2 b±fc{fcB^*««K:, 3>^^N 
*-JM4^M^ntl / ^, 3>^^h^-iM4|^| 
fete, E»l4 3*«M$nT^5. r©iEHi4 3^ 30 

[0116] ±iEo^^^#-r^ c <h \z£-ot. y- h 

t&4 ti^^fEi^7 ^^LTpiTl3etlM4 2ati 
ftttfcftifcsns. C©pi!^«iM4 2aHpI'> 
U =1 1 £ ft EW«J&^T?& 5 

n^>o — *, pS^F«*fi«4 2 b t>|niaiCpS^U 3 

[0117] €-njc<t o , SM4 3 ty- htg4 t 
y- Mi^iita d t^Riffi /t 
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